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Supplementary Figure 1: Short-term MEK inhibition does not affect PDAC epithelial
subtype. a Immunoblot of phospho-ERK1/2 and total ERK1/2 in whole cell lysates of 12 human
PDAC cell lines after 48 hours of MEKIi treatment with sub-IC50 doses. Vinculin, loading control.
b Principal Component Analysis (PCA) of RNA-seq data from 12 human cell lines treated with
vehicle or MEK:i for 2 days, classified as classical or basal-like according to Moffitt's subtypes'. ¢
Heatmaps displaying the individual GSVA score for basal-like and classical signatures, and the
"basalness" score (computed as subtraction of the GSVA Moffitt Classical _score to the
GSVA_Moffitt_Basal_score). d Barplot showing the z-score (Log IC50) for MEKIi sensitivity of 12
human PDAC cell lines ordered top-to-bottom from the most sensitive to the least sensitive. e
Barplot showing the differential phospho-ERK levels following MEKi (from panel a, Source data
are provided as Source Data file). f Barplot showing the percentage of up- and down-regulated
genes in 12 PDAC cell lines treated with MEKIi for 2 days. g Heatmap illustrating transcriptional
similarity between cell lines after batch correction, showing transcriptional changes induced by
MEKI. h Immunoblot of phospho-ERK1/2 and total ERK1/2 in whole cell lysates of human PDAC
cell lines. GAPDH, loading control. i Scatter plots showing correlation between MAPK
transcriptional signatures and “basalness” or MEKIi sensitivity (InIC50) for 12 human cancer cell
lines. p value from r correlation test. Grey area represents 95% (Cl) . j Scatter plot showing the
correlation between the two MAPK transcriptional signatures. p value from r correlation test.
Grey area represents 95% Cl. k Scatter plots showing the correlation between MAPK
transcriptional signatures and basal p-ERK levels in 10 human cancer cell lines. p value from r
correlation test. Grey area represents 95% CI. | MEKi dose-response curve for a 3-day cell-titer-
glo assay with PaTu 8988S transduced with mock (shNC) or GATA6-targeting shRNAs (shG6-1,
shG6-2). m Immunoblot of phospho-ERK1/2 and total ERK1/2 in whole cell lysates of PaTu
8988S transduced with mock (shNC) or shRNAs targeting GATA6 (shG6-1, shG6-2). n Barplot
showing the quantification of relative phopho-ERK1/2 level shown in Supplementary Fig. 1m. n =
2 biological replicates.
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Supplementary Figure 2: p-ERK* fibroblasts are associated with basal-like cancer cells. a
Heatmap showing Spearman’s correlation between gene signatures and selected markers for
fibroblasts and macrophages in samples from the TCGA cohort?, stratified by neoplastic cell
content (high > 40%). b Representative areas from Fig. 1b showing individual fluorescence
channels. Scale bar, 100 ym. ¢ Representative Immunofluorescence staining of p-ERK1/2 on
mPSCs FBS-starved for 6 hours (untreated) and treated for 10 minutes with conditioned media
from cell lines with different "basalness" levels. Nuclei were counterstained with DAPI (blue).
Scale bar, 100 um. d Scatter dot plot showing the percentage of cells with nuclear p-ERK per
field of visualization (FOV; n = 10/condition). Results presented as mean values = S.D. e
Representative Immunofluorescence staining of p-ERK on mPSCs (as in c) treated with
conditioned media from PaTu 8988S transduced with either mock (shNC) or shRNAs targeting
GATA6 (shG6-1, shG6-2). Scale bar, 100 um. f Scatter dot plot showing nuclear p-ERK
quantification. p values determined by Mann Whitney test (two-sided). PaTu 8988S transduced
with shNC was used as baseline in Supplementary Fig. 2 ¢, d . (n = 10 FOV /condition). Results
presented as mean values + S.D.
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Supplementary Figure 3: MEK inhibition is efficient at 2 days of treatment and increases
the stroma content in vivo. a Immunoblot of p-ERK1/2, total ERK1/2, p-AKT, total AKT, p-S6,
and total S6 in whole-tumour lysate from mice treated for 2 days either with vehicle (n = 4 mice)
or MEK inhibitor 1 mg/kg (n = 4 mice). Vinculin was used as loading control. b Scatter dot plot
showing the quantification of changes in the phosphorylated levels of proteins (p-ERK1/2, p-
AKT, and p-S6) shown in Supplementary Fig. 3a. p values as determined by Mann Whitney test
(two-sided). n = 4 mice/ condition. Results presented as mean values + S.D. ¢ Representative
areas from Fig. 2b displaying individual fluorescence channels for mice treated with vehicle (C),
MEKi for 2 (T2), 7 (T7), and 14 (T14) days. Scale bar, 25 ym. d Immunoblot of p-ERK1/2 in
whole-cell lysate from mPSCs treated with either vehicle (red) or MEKi at different timepoints.
GAPDH was used as loading control. e UMAP plot showing cells from the epithelial cluster
coloured according to copy number profile (grey, altered; black, flat). f Representative heatmap
showing inferred amplifications (red) and deletions (blue) for the sample T7 (mice treated for 7
days with MEKIi) from transcriptomic data for each cell (rows) over the genomic positions
(columns). Horizontal black line show cells hierarchical clustering based on CNV profile. g FACS
analysis of tumour tissues from tumour-bearing mice treated with MEKi for 2 or 7 days. The
barplots show the percentage of live cells calculated on the total of immune (CD45*) and stromal
(CD31* and PDPN*) cells. n = 6 mice/condition. Results presented as mean values + S.D. h
Flow plots showing the gating strategy used in Fig. 2i and Supplementary Fig. 2g.



a b c
8 8 8
® c0 * c0
° cl ° c1
[aV) 4 ® c2 o 4 [ 4 e c2
I ® c3 | I ® c3
o e c4 o o C o [ ]
< < < c4
s 0 ® c5 S o T S0 ® c5
s ® c6 ® c6
o c7 = 2 o c7
4] & © c8 ° c8
4 ® c9 -4 & -4y & ® c9
-15 -10 -15  -10 -15  -10
Pi16~ |
Cxcll — I - CHEMOKINE RECEPTORS BIND CHEMOKINES
Mmp3
&7 I | covPLEVENT CASCADE
Thy1-~
Col7al — I | S'GNALING BY PDGF
Inhba:l !
Slpi - I - GLYCOLYSIS .
E_I[egj padj
erc?gf ‘ I | INTEGRIN CELL SURFACE INTERACTIONS 0.03
Ndufa4l2 — § I | RESPIRATORY ELECTRON TRANSPORT 002
At Srde 0.01
opaa” — |}
Mhi67 ~ & CELL CYCLE
Krt19-_
Cldni8~ I - KERATINIZATION
Cigb— I | \NATE IMMUNE SYSTEM
Fcer1g
Slpi i [ ] |IMMUNOREGULATORY INTERACTIONS BETWEEN
Cd74 3 A LYMPHOID AND A NON LYMPHOID CELL
' 2 1 0
NES
e
Q(‘) Qq/ Dv Qq? QQ‘ Qn/é(? Q,\ QQ'BQ/QVQ@ g . .
mame apCAF B myCAF I iCAF Fraction of cells _Fractlon of cells Mean expression
c2 in group % C2- o in group % in group
N 5 .ﬁ.‘ % Kﬂi\» k) x&_‘ % 70 10 I 04
» o A ® 75 * 15 ’
s 0 h% : g ® 30 o 20 0.0
: i P R CRAS )0 e e @ e y
& " gt & g & V. g e
-5 2R « g_""!«\ ® 30
-5 .10 -5 0 5 -15 -10 -5 0 5 -15 -10 -5 0 5 ~ S
UMAP_1 UMAP_1 UMAP_1 ,\s*j A
apCAF myCAF iCAF . .
. p | Y | | c2 Fraction of cells ©271 * ° Fraction of cells Mean expression
E, 0.6 . in group % in group % In group
5 70 & ) 10 I 1.0
0.4 ® 75 ® 20 0.5
% “ ® 80 cr1e @ ® 30 0.0
=02 T7 @ 385 -0.5
o 7 @ - -1.0
0.0 ~ L
& SESEN
i .
Il Plastic activated - Vehicle j PDPN FAP ACTAZ NG ILe MMP3
D 37 Bl Plastic activated - MEKIi . “& ;k
o 04 M TGFB activated - Vehicle « 5 5 - 5 &g _ 8 | 5] 5
o= |M B TGFp activated - MEKi & k y Sl L,
c9 =0 0 6 0-: % a0 B ik O sty O s
G > 27 9 0.1 0.1 > ‘ v il
5e s 02 7 -5 -5 -5 -5 -5 . S o
2. 5 0 5 0 5 5 0 5 0 5 0 5 5 5
LE = UMAP_1 UMAP_1 UMAP_1 UMAP_1 UMAP_1 UMAP_1
- e e g e S — e
<, o 1 2 3 0 1 2 012 3 4 012345 0 1 2 3 0123465
ACTA2 CTGF IL6 CXCL1
k KC KPC
=5 7 The CD45-CD31-PDPN*
oA Mmp3
/ : 0.9-
Tia. 08 o7 prion O 0.6-
Red by P ety c
_q__) 1 4 ¢ e Q
(TR AL S AR i 8 0394 mycarF
F ke ~ - X, Ll Ly6C-
o B % 58 [ s ol 59.4
Tl Sy a8 2l [ A
Sleg 7 B e 82 % e 100 102 104 108
s il Ly6C — APC




Supplementary Figure 4: MEKi result into increased iCAFs frequency in mouse PDAC. a
UMAP plot of fibroblast subclusters, colour-coded by cell type. b UMAP plot of cells from the
fibroblast cluster of integrated samples of vehicle- and MEKi-treated mice ¢ UMAP plot of
fibroblasts from untreated tumour-bearing mice, colour-coded as in a. d Heatmap showing the
relative average expression of the most enriched genes for each cluster, showing two
representative genes per cluster together with pathway enrichment analysis using GSEA3. See
Supplementary Data 3. e Feature plot showing enrichment of mouse apCAF, myCAF, and iCAF
signatures* in the scRNA-seq dataset. f Violin plots showing enrichment of the Elyada's
signatures* in the clusters from c. Data are presented as mean values and 95% CI. g Dot plot of
scaled average expression of selected genes in malignant cells from tumour-bearing mice at
different progression stages (C2 vs C7). Colour intensity shows expression level; dot size shows
the percentage of expressing cells. h Dot plot of scaled average expression of selected genes in
malignant cells from tumour-bearing mice treated with MEKi for 2 (T2) or 7 (T7) days vs.
matched controls (C2, C7). Colour intensity represents expression level, dot size represent the
percentage of expressing cells. i MEKi treatment induced changes in mRNA expression of
myCAF (Acta2, Ctgf) and iCAF (/l6, Cxcl1) markers in mouse PSCs activated by either plastic
cultivation or TGF-B1. p values determined by Mann Whitney test (two-sided). n = 3 technical
replicates. Results presented as mean values + S.D. j UMAP plot showing normalized
expression of selected markers (Pdpn, Fap, Acta2, 1I6, Tnc, and MmpJ3) in fibroblast cluster cells
from vehicle-treated mice. k Representative in situ hybridization images showing expression of
Tnc (myCAFs) and Mmp3 (iCAFs) in tissues from KC and KPC mice. Scale bar, 300 ym (main),
60 um (insets). | Representative multiplex immunofluorescence images of murine PDAC tissues
from orthotopic transplantation of classical or basal-like murine cell lines. Scale bar, 50 um. m
Flow plots showing the gating strategy to distinguish myCAFs from iCAFs. See also Fig. 3h.
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Supplementary Figure 5: Identification of a gene expression signature of CAFs with
elevated MAPK activity. a Pearson correlation of ligand and receptor gene expression between
major CAF subtypes. b Number of inferred interactions between malignant cells, fibroblasts,
macrophages, and neutrophils based on CellChat® analysis of scRNA-seq data of untreated
tumours. ¢ Number of differential connections between the selected cell types in MEKi-treated
tumours compared to untreated tumours. d Differential interaction strengths inferred between
the annotated cell type pairs upon MEKi. The overall change in interaction strengths for a given
cell type either as receiver or sender is reported in the barplot at the top and right-hand side of
the heatmap, respectively. e Stacked barplot showing all the statistically significant (p < 0.05,
paired Wilcoxon test) signalling pathways ranked based on their differences of overall
information flow within the inferred networks between treated and untreated tumours. f Dot plot
showing selected ligand-receptor interactions and their strengths. g Volcano plot representing
the differentially expressed genes in fibroblasts upon treatment with MEKIi for 2 days. The red
dots are the genes defining the sMEKIi signature (n = 169). Highlighted some of the genes with
log2FC expression < -2 and adjusted p < 0.05. h GSEA plot showing the enrichment of the
mapCAF signature in mPSCs treated with 5 ng/mL of TGF-1 for 72 hours. i Enrichment
analysis of significantly up- and down-regulated pathways in mapCAFs. j Transcription factor
activity inference for the indicated cell subsets using decoupleR® on scRNA-seq data.
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Supplementary Figure 6: Identification of a human mapCAF signature. a Density plot
showing enrichment of human LRRC157, meCAFs8, and the Hypoxia_Hallmark signatures in the
human scRNA-seq dataset. b Violin plots showing enrichment of the human LRRC1%7,
meCAFs8, and the Hypoxia_Hallmark signatures in the clusters from Fig. 5a. Data are presented
as mean values and 95% CI. ¢ Volcano plot representing the differentially expressed genes from
the comparison between fibroblasts displaying high vs low MAPK transcriptional activity (based
on sMEKIi levels). The red dots are some of the genes defining the mapCAF signature (n = 22).
d Average expression of genes of the extended mapCAF signature (n = 46) in the malignant
compartment of the scRNA-seq dataset from Peng et al. °. Genes included in the final version of
the mapCAF signature are coloured in red. e UMAP plot showing cell type annotation of the
scRNA-seq dataset from Peng et al. °. f UMAP plots of cells from Peng et al.®. coloured by gene
expression of the indicated genes. g Samples from the harmonized scRNA-seq dataset®-'2
ranked from left to right based on the proportion of basal-like or classical cells. h Scatter plots
showing the enrichment of the Hallmark_Glycolysis signature in the malignant compartment of
PDAC cases with prevalence of basal-like cells from g. p values as determined by Wilcoxon
after aggregating basal-like and classical tumours.
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Supplementary Figure 7. Spatial transcriptomics of human PDAC tissues. a Haematoxylin
and Eosin staining of 4 PDAC primary tumours selected for spatial transcriptomics (ST). Scale
bar, 1 mm. b UMAP plot showing the 9 clusters annotated using on scRNA-seq data from Peng
et al.® ¢ Spatial visualization of S100A2 expression. d Immunohistochemical expression of the
basal-like marker S100A2 in serial sections of the 4 PDAC tumour tissues subjected to ST.
Scale bar, 50 ym. e Spatial visualization of the gene module score for the iCAF signature? in
each section. f. Distribution of the gene module scores for the myCAF and the iCAF programs*
in each section. p values as determined by Wilcoxon test. g Low magnification images of the
multiplex IHC (p-ERK, GATAG, and CD8) on the four PDAC tumour tissues. Scale bar, 2 mm.
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Supplementary Figure 8. The mapCAF phenotype is associated with T cell depleted
tumour areas. a. Representative areas from Fig. 7a showing individual fluorescence channels.
Scale bar, 100 um. b Representative images of multiplex IF performed on FFPE of human
PDAC tissues (n = 8 tissues). The two panels represent different areas within the same tumour
displaying either high or low density of p-ERK* CAFs. Scale bar, 200 ym. ¢ Paired dot plot
showing the quantification of the percentage of CD34* cells in p-ERK* and p-ERK" areas from
the same tumour. p values as determined by paired t test (two-sided). d Barplot displaying the
percentage of T cells (relative to the others non-epithelial populations) from mice treated with
either vehicle (C) or MEKi (T) for 2 or 7 days. p values as determined by x* test (two-sided). e
Violin plots representing the score values for mapCAF signature of cells from different cell type
in 7 cancer types from the Luo et al. dataset'3. Variation of mapCAF signature among all cell
types annotated by Anova. Pair-wise comparison between activated fibroblasts and fibroblasts,
and between activated fibroblasts and epithelial cells is annotated by Wilcoxon test (two-sided).
Comparison between myCAFs and iCAFs on the right is annotated by Wilcoxon test (two-sided)
f Boxplots showing mapCAF GSVA score in bladder cancers from the IMvigor210 study'.
Samples (n = 168) are separated by binary drug response. CR, complete response; PR, partial
response; SD, stable disease; PD, progressive disease. p values as determined by Wilcoxon
test (two-sided). CR/PR: Min -0.71, Max 0.70, Med -0.11, Q1 -0.39, Q3 0.32, IQR 0.70, LW -
0.71, UW 0.70. SD/PD: Min -0.70, Max 0.72, Med 0.09, Q1 -0.34, Q3 0.47, IQR 0.81, LW -0.69,
UW 0.72.
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